The effect of high energy neutron (E>1 MeV) irradiation at 60°C on the superconducting critical temperature, T c , the upper critical field, H C 2, the lattice parameter, a o , and the degree of Long Range Order has been measured for Nb and V based A-IS superconducting compounds. Large reductions in T c , and H c2 are observed for fluences up to 5.0x10" n/cm . For Nb3Al a o increases and the degree of Long Range Order is significantly reduced as T c is depressed. The results are discussed in terms of atomic ordering in the A-15 structure.
INTRODUCTION
One important application of the A-15 compounds will be to serve as conductors in superconducting magnets for plasma confinement in future fusion reactors. In this application the magnet will be subject to neutron irradiation, the exposure depending on the power level of the reactor and the thickness of the magnet shielding. It is therefore necessary to determine the effect of neutron irradiation on the superconducting properties of these materials a6 such information will be required in the design of any future fusion reactor. To obtain such information experiments have been carried out in fission reactors on the assumption that to a first approximation the effect* will be comparable to the environment of the magnet in a fusion reactor.** We have determined the effects of high energy neutron <E>1 MeV) irradiation at 60°C on the superconducting transition temperature, T c , and the upper critical fields, H c2 , of several Nb and V based A-15 superconducting compounds. The effect of neutron irradiation on the critical current, I c > for multifilamentary NbTi and Nb3Sn composite conductors is presented in this volume in a separate paper. *-We have also studied the relationship between atomic ordering and superconductivity of NbjAl using neutron diffraction to study the disorder produced by neutron irradiations.
EXPERIMENTAL TECHNIQUES
The samples were prepared in a variety of ways. The irradiations were carried out in the Brookhaven National Laboratory High Flux Beam Reactor (HFBR) where the samples were exposed to the whole spectrum of the reactor.
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In the following only the fast flux (E>1 HeV) will be considered. The calculated temperature of the samples during Irradiation was 60±5°C. Superconductivity was detected by a standard mutual Inductance technique operating at 37 Hz, the temperature being determined by a calibrated carbon thermometer, the error in temperature measurement being ±0.2°K. The upper critical field. H C 2, was measured in a manner previously described.' The degree of Long Range Order (LRO) for unirradiated and irradiated Nb3Al was determined by neutron diffraction techniques on powdered samples. A least squares computer fit, Including anisotropic Debye-Waller temperature factors, to the observed Intensities was used to determine the LRO parameter to ±1.5%. The lattice parameters of unirradiated and irradiated samples were determined from x-ray powder patterns using a 114.5 mm Debye-Scherrer camera, specially adapted to handle radioactive powders. The accuracy of the lattice parameters are ±0.001A. A complete description of the (LRO) experiments will be presented in a subsequent publication.8 Table I . We see that the depression of T c for the A-15 compounds studied here can be approximately described by a universal curve of the type shown. Up to a fluence of ~10 18 n/cm 2 
EXPERIMENTAL RESULTS
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The temperature dependence of the upper critical field is shown in Fig. 3 The lattice expansion observed can be explained on the basis of the neutron induced disorder. As the radius of the Nb atoms in the A-1 restructure is larger £han that of the Al atoms, 1.51A as compared to 1.39A, 12 the lattice expands as the larger Nb atoms begin to occupy the Al sites. The disorder mechanism also gives some insight into the different recovery rates for tft^Sn and Nb3Ga upon annealing. The radius of Sn in the A-1S structure, 1.41A,H is closer to that of Nb than that of Ga, 1.38A.
Thus when a Nb atom is interchanged with a Ga atom, more lattice strain results than when a similar exchange takes place with a Sn atom. This excess strain energy provides the driving force for the reordering to occur. The greater the strain energy difference the faster will be the reordering and hence the recovery of T c at a given temperature. The Al radius is intermediate between that of Sn end Ga and the recovery time for t^Al is intermediate between that of t^Sn and Hb^Ga consistent with the above reasoning.
